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(No model.)

1o all whom it may concern:

Be it known that I,
pLE, of Eaton Rapids, in the county of Faton
and qmto of Michigan, have invented certain
new and useful Improvementsin Harrows; and
I do hereby declare that the following is a mn
clear, and exact deseription thereof, leference
being had to the accompanying drawings, and
to the letters of reference marked ther eon,
which form a part of this specification.

This invention relates to clod-crushing de-

. viees for that class of harrows having a series
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of separate vibrating tooth-beams attached by
spring-connections at their forward ends with
theharrow-frame,suchasisshown,forinstance,
in Letters Patent No. 248,373, granted to me
October 18, 1881. '

The invention consists in a construction
whereby a vibrating movement is obtained
in the crushers, and also in other matters, as
hereinafter set forth, and pointed out in the
claims.

In the drawings, Figure L is a side view of
a tooth-beam attached by a spring to a har-
row-frame and provided with clod-crushers
in accordance with my present invention.
TFig. 2 is a top view, partly in horizontal sec-
tion, of the matters shown in Fig. 1, the beam
and other parts being removed for the pur-
pose of better showing the form and position
of the erushing teeth or blades with reference
to the pulverizing-teeth. Tig. 3 is a frag-
mentary view in central longitudinal vertical
section of parts shown in Fig. 1. Fig. 4isa
fragmentary plan view of the front end of the
tooth-beam and its attachments, the over-
hanging part of the connecting-spring being
removed.

To first deseribe the particular construction
shown, A isany portion of the main frame of
the harrow to which the beam may be con-
nected.

B is a tooth-beam aftached at ils front end
to the frame A by the flat U-shaped spring C,
of egual width with the beaw, and provided
with two oppositely curved and twisted teeth,
T, constructed substantially as set forth in
the above-mentioned patent. L

(¢ is a cast plate overlying the spring C-,
and provided with upturned flanges at its
sides, which embrace the spring C and extend
over a portion of the sides of the beam B,

ErriNcEr B. Waip-

whereby the vertical bolts which pass through
the plate, spring, and beam more effectively
hold these parts rigid and in place.

R R are two vertical flat metal bars, which
are applied flatwise to opposite sides of the
beam B and spring C, in front of and in con-
tact with the prmechuo edges of the plate (',
being held firmly in this posmou by means of

.the hook-formed plate», applied to the upper

surface of the beam, and the transverse bolts
1" and 1%, the former above and in the bend or
hook of the plate » and the latter beneath
the spring C. At their lower ends the bars
R are rearwardly deflected, so as t0 each pre-
sent a curved or sled-rnnner formed edge on
its lower surface, which is sharpened suitably
to readily enter and cut clods or lamps of
earth which it may encounter. Said rear-
wardly - deflected parts or blades R’ on the
bars R are also preferably deflected laterally,
as seen in Figs. 2 and 4, and the bars R are
generally so seb upon the beam B that the
curved blades R will enter the ground-surface
to about the same depth as the teeth T.

Constructed as described, and set in the
position shown, the crushers or Dblades are
calculated to penetrate and divide large clods
or lumps falling in their way, so that the teeth
T may more msﬂ', further reduce or pulver-
ize the fragments.

By means of a series of bolt-holes (shown in
the bars or shanks R} to receive the bolts ¢ ¢*
the blades may be adjusted to any desired ver-
tical position. By attaching the bars R at the
forward end of the beam B, and at 2 point ad-
jacent to the spring C, a vibrating movement
insaid barsisallowed by thesaid spring, such
vibrating movement being produced in part
by the blades themselves in meeting with vary-
ing resistance in the ground, but in. greater
part by the action of the teeth T, located far-
ther back upon the beam, which are, from such
location, more easily and more widely swayed,
and which therefore impart a violent trem-
bling motion to the ernshing-blades at their
extremities. The resistance to the forward
movement of the crushers, cansed by their
contaet with the ground, will obviously tend,
when the crushers are attached to the tooth-
beams, to throw the lower ends of said crush-
ers upwardly and backwardly, and to thereby
1ift the rear end of the said tooth-beam and the
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teeth thereon from the ground; and an impor-
tant part of the improved result obtained by
attaching the crusher in the manner described
arises from the fact that the erushers, being at-
tached to the tooth-beam near the spring, op-
cerate with comparatively little leverage to lift
the rear end of the tooth-beam, while at the
same tinie the harrow-teeth, which are located
ab a much greater distance from the spring, act
with a proportionately greater effect to cause
a vibrating metion in the crushers.

The tendency of the crushers construeted as
herein shown to throw the harrow-teeth up-
wardly isoceasioned both by therearward drag
or pressur¢ upon the crusher-blades and by
the tendency of the rearwardly and downward-
ly inclined cutting-edges of the said blades to
cause the latter to rise in passing over hard
lompsand clods. Itis found inpractice, how-
ever, that the inclination of the lower edges
of the crusher-blades tends, to a4 greater ex-
tent than the rearward pressare thereon, to
interfere with the operation of the teeth; and
by connecting the crushersat the extreme front
end of the beam, as herein shown, the upward
pressure mentioned—being exerted at a point
very close to the spring—produces no appre-
eiable effect upon the beam. The rearward
divergence of the blades R’ also contributes
to the efficiency of the crusher-blades by en-
abling them to tear apart the Tumps or clods
with which they may engage.

I do not wish to be limited to the particular
feature of construction herein shown, except
in the specific claims therefor. The erusher-

© 303,902

blades may, for instance, be secured to the
beam in other ways than herein shown, and
the edges of the blades may be parallel, or
both may be deflected to the same side. The
crushers may, however, as a more desirable
construction, be removably attached to the
harrow, as is shown in the present instance,
so that the harrow may be adapted for use
with or without them, as particular cases may
require. . :

I claim as my invention—

1. The combination, with a harrow-frame, a
vibrating tooth-beam, and a spring joining the

tooth-beam and the frame, of clod-crushing -

blades secured to said beam adjacent to the
spring, substantially as and for the purpose
set forth. :

2. The combination, with a harrow-frame,
a vibrating tooth-beam, B, teeth T, secured
thereto, and a spring connecting the forward
end of said beam with the harrow-frame, of
crushing-blades secured to said beam at or
near its forward end, substantially as and for
the purpose set forth.
- 3. In combination with the tooth-beam B,
spring C, blades R R/, and stop C', the hook-
formed plater, and bolts ¢ ¢*, substantially as
described. '

In testimony that I claim the foregoing as
my invention I affix my signature in presence
of two witnesses. ~

EFFINGER I&. WHIPPLE.
‘Witnesses:
A. C. Durron,
FrANK H. CrLAY.
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